Abstract: Background: Fibromyalgia (FM) is characterized by persistent widespread pain, increased pain sensitivity and tenderness. People with FM also report activity limitations and impaired work ability.
INTRODUCTION
Disability is a complex concept which reflects the biopsycho-social interaction between a person and the context in which he or she lives [1] . One of the most common reasons for disability and sick leave in Sweden are musculoskeletal disorders, including fibromyalgia (FM) [2, 3] which hence entail large costs for the individual as well as for society [4] [5] [6] . People with fibromyalgia (FM) are challenged by symptoms such as chronic pain, fatigue, sleep disturbance and emotional distress [7] [8] [9] , impaired physical capacity [10] [11] [12] [13] and report consequences on their activities of daily life and difficulties in fulfilling their life roles [14] [15] [16] including impaired ability to work [17] [18] [19] .
FM has been defined by the American College of Rheumatology (ACR) 1990 criteria for FM which include a history of widespread pain for at least three months and pain on manual palpation in 11 of 18 tender points [7] . Suggestions for revision of the diagnostic criteria for FM have been circulation [39] , and disturbances in regulation of growth and energy metabolism [40] . Women with FM have been shown to be less physically active than healthy women, especially concerning physical activity of moderate to high intensity [41] . The relationship between pain and muscle weakness in FM is not entirely understood but may to some degree be explained by exercise-induced pain [39] . Pain is an obstacle for patients to engage in exercise of higher intensity [42] and could also raise fear avoidance beliefs about physical activity which may lead to a vicious circle of inactivity and disability [43] .
The concept of work ability has no absolute definition and many ways of interpretation [44] . It is considered to be relational and is described as a balance between personal resources and work demands [45, 46] . Work ability is multidimensional and includes physical, mental, and social dimensions. It is also influenced by environmental factors and changes over time [46] [47] [48] . There are many ways of assessing work ability, for example by various self-reported questionnaires, by clinical assessment, by interview, or by work status, where measures vary depending on the purpose of the investigation. In Sweden, the legal concept of work ability is closely related to the Swedish sickness insurance with a distinct connection to disease, based on diagnosis according to , function, and activity [50] . In epidemiological studies, work ability is commonly assessed by work status where the population is categorized into working, and nonworking people, where the working people are considered as being able to work and the nonworking who receive some kind of disability benefits are generally considered as not being able to work.
The degree of employment in FM has been found to vary geographically, with a range from 34% to 77% in different studies, the wide range relating to differences in the social benefit systems and labor markets of different countries as well as in varying definitions of work [17] . A recently published epidemiological survey of people with FM in Spain found that 11% were on sick-leave, and 23% had permanent work disability pension due to FM [51] . Similarly, a community survey of Australians with FM found that 35% received financial support relating to work disability due to FM [52] . In line with this, recent studies of work disability in North America have found disability rates of 30% in Canadian patients with FM [53] , and 35% in patients with FM in the USA [54] .
This article aims to compile the findings of recently published research on work ability in persons with fibromyalgia, and to present how disease related symptoms influence work ability, how work itself influences work ability, and how personal-and environmental factors influence work ability.
METHODS
A literature review was conducted in October 2016, in PubMed, Scopus, CINAHL, PEDro, and Cochrane. The search terms used were: [fibromyalgia AND "work ability"] and [fibromyalgia AND "work disability"]. Articles published from the year 2000 and onwards, were written in English, and were available in full text, were included. The relevance of articles that were generated from the search was firstly assessed by their title. The articles that were deemed to be of relevance based on their titles were then assessed again by reading the abstracts. By searching the list of references of the articles generated from the literature search, other articles of relevance for the review were also included.
RESULTS
The literature search in PubMed identified 15 articles and 42 articles respectively when using the two sets of search terms stated above. When searching the other databases, no additional articles of relevance were found. After assessment and selection of relevant articles, a total of 34 articles were included in this review.
How Disease Related Symptoms Influence Work Ability in People with FM
A longitudinal pilot study of 94 young women who were newly diagnosed with FM in the USA and Sweden investigated the impact of FM symptoms on work ability and found that employment loss was a rapid process for many women within the first year after being diagnosed with FM [55] . The results showed that the percentage of women being employed had decreased from 60% at time of diagnosis to 41% at the one year follow up. Symptom severity was found to be a predictor for employment loss [55] . In line with this, a recently published retrospective community pilot survey of 287 Australians with FM found that the rate of full-time workers decreased from 54% at time of diagnosis to 16% at the time of the survey [52] . However, many respondents reported a reduction or cessation in their work ability in the time period between symptom onset and the time of diagnosis. The authors highlight the early impact of FM symptoms on work ability and stress that early recognition and management of symptoms could prevent future loss of work ability [52] . A case-control study comparing work disability in outpatients with FM with other outpatients found that work loss due to disease was significantly more common in people with FM (46.8%) than in the control group (14.1%). The authors concluded that FM is associated with work disability and emphasized the need for investigation of causes for work loss [56] .
When comparing the work productivity between workers with FM and workers without a musculoskeletal pain condition, work productivity loss was found to be significantly greater in workers with FM than in pain free workers [57] . The work productivity loss was represented by the percentage of work time missed due to health in the past 7 days, i.e. absenteeism, which was three times higher in FM workers, and as the percentage of impairment while at work due to health in the past 7 days, i.e. presenteeism, which constituted 45% of the working time of workers with FM [57] . When comparing costs for productivity loss and health benefits between employees with FM and employees with osteoarthritis from the employer perspective, authors found that FM and osteoarthritis pose similar burdens of costs productivity loss and health benefits on employers [58] .
When comparing the health status between working, and nonworking women with FM, symptom ratings of pain and fatigue as well as activity limitations have been found to be less severe in working than in nonworking women with FM [59, 60] . In line with this, working women with FM have reported a better health status than nonworking women with FM in symptoms of pain and fatigue, health related quality of life, and disease specific health status [61] . In the same study, pain intensity was found to be the only independent explanatory factor for work, where less pain meant greater chance of working [61] . When comparing aspects of health and work between working, unemployed, and work disabled (i.e. receiving disability benefits) patients with FM, the work disabled group was found to report more severe symptoms than the other two groups for all measures [53] . Another study compared workers with FM with and without temporary work disability and found less severe symptom ratings, better physical function in physical tests and less activity limitations in the group of workers with no temporary work disability [62] . Investigations of the impact of FM severity on productivity loss and health economic costs in France and Germany found that FM severity was significantly associated with productivity loss [9] and that FM meant substantial costs related to loss of productivity, which increased with the severity of FM symptoms [63] .
Longitudinal analysis of health status over time in working and nonworking women with FM found that baseline measures of health were significantly better in working women with FM compared with nonworking women with FM. The difference in health status between groups was maintained over time (4 years) [64] . Another longitudinal epidemiological study of patients with FM found that work disability was predicted by activity limitations and lower ratings of health related quality of life [54] .
The Patient's Own Perspective -Qualitative Interview Studies
Qualitative interview studies have described how work ability in women with FM is influenced by symptoms such as pain, fatigue, stress, and impaired physical capacity [65] [66] [67] . In a Swedish qualitative focus group study, women with FM described their impaired physical capacity and an increased need for rest as being hindrances for managing physical work demands and subsequently for maintaining their work role [65] . In line with this, a recently published qualitative study on work related experiences of women with FM in Sweden described how women with FM perceived their bodies as obstacles to working, relating to symptoms of pain, fatigue, and lack of energy [68] . The women also described feelings of worry about an unsure future working life, fear of not being able to continue working and sorrow over losing an important part of their lives when not being able to work as before [68] .
How Work Related Aspects Influence Work Ability in People with FM
The physical and psychosocial work environment is of great importance for work ability in the general population [69] and has also been found to have a great impact on work ability in people with FM. A review published in 2005 concluded that the type of work tasks, the ability to influence one's work situation, as well as the physical and psychosocial work environment all were important factors for work ability in people with FM [17] . When comparing working women with FM and nonworking women with FM, the social support received by colleagues and employers has been found to be of greater importance for work ability than symptom severity [59] .
Previous heavy manual labor has been found to predict work disability in people with FM [18] . In line with this, a recent cross-sectional study of Canadian patients with FM found that work disability was associated with previous employment in physically demanding jobs [53] . When comparing physical exertion at work between women with FM and healthy women, women with FM were found to display an elevated physical exertion at work compared with healthy women [13] . The mean ratings of perceived exertion at work reflected moderately strenuous to strenuous physical exertion at work [13] , levels that have previously been reported to be a risk factor for long-term sickness absence in healthcare workers of the general population [70] . However, when investigating temporary work disability in workers with FM, another study found associations between sedentary work and temporary work disability [62] .
The Patient's Own Perspective -Qualitative Interview Studies
Interview studies have also indicated that work ability in women with FM is influenced by physical as well as psychosocial work related aspects. Adjustments of work hours and work tasks have been described to enable women with FM to continue working [67] . Changes in the Swedish labor market and the restructuring of organizations have been described to negatively influence the ability to work in women with FM in that work demands have changed and possibilities for influencing ones work situation have decreased [66] . Working women with FM have described how physical work demands such as lengthy static work and the lifting and carrying of heavy objects could worsen their symptoms and negatively affect their ability to work. Also psychosocial work aspects such as time pressure and low ability to control ones work were described as hinders for continued work [65] .
A favorable psychosocial work environment has also been found to promote sustainable work in a focus group study interviewing working women with FM in Sweden [71] . The support of management and colleagues meant opportunities for adjustments of work schedules and work tasks and possibilities for receiving help, which enabled the participants to manage the risk of overload at work [71] .
A recent qualitative interview study explored the everyday disclosure risks that women with FM face at work, and their responses to those risks [72] . The women described concerns of being stigmatized, accused of malingering or laziness or impairments not being taken seriously if their illness was to be disclosed at work [72] .
Characteristics of suitable work for persons with fibromyalgia have been presented based on patient interviews [73] . The authors conclude that suitable work is paced in such a way that one can perform the job well and with satisfaction while keeping energy for home and free time and having acknowledgement and help from management and colleagues [73] .
How Contextual Aspects Influence Work Ability in People with FM

Personal and Environmental Aspects
When comparing working, and nonworking people with FM, the working group has been found to be more highly educated than the nonworking group [74] . Further, in the working group (n= 861) 66 % had modified their work environment due to FM, and 33 % had changed occupation in order to maintain their working life [74] .
The Patient's Own Perspective -Qualitative Interview Studies
The meaning of work and values placed on work has been described to be of importance for staying at work in people with FM [66, 71, 75] . The meaning of work has been described to be pragmatic in some aspects, for example in earning a living. Other aspects have related more to selfactualization, work as part of one's identity and receiving recognition and work satisfaction as well as social inclusion and acceptance on a group level as well as in society.
Working women with FM have also described managing working life as walking a tightrope or performing a careful balancing act while constantly facing the risk of overload from work [71, 76] . In keeping this balance, the women developed and used a variety of well-functioning strategies to maintain or improve their work ability [71, 76] . Physical activity has been described both as a short-term strategy for alleviating symptoms and an important long-term strategy for maintaining or building stamina to cope with work [71, 76] . Another successful strategy has been described as making a career change or to change jobs when work demands were too high, in order to avoid overload and be able to maintain a working life. The career changes often meant leaving a physically strenuous or stressful job [71, 75] . Working part-time to make time for recovery also appeared to be a successful strategy for maintaining working life [71] as well as planning, prioritizing and taking pauses during the work day [71, 76] . Being knowledgeable and to develop personal qualities and skills required when exposed to physical and psychosocial work demands are other examples of useful strategies to maintain a sustainable working life [71, 76] .
The support from health care services has been described in interviews with women with FM as promoting their ability to manage work [71, 75] . Women with FM have also expressed a need for early rehabilitation interventions in their experiences of moving back and forth between full work ability and disability where a lack of early rehabilitation interventions was typical [67] . Having needs and rights recognized by the Social Insurance Agency has also been described to be critical for some women with FM to keep working in that it meant being provided with financial aid for reduced work hours which gave the opportunity for recovery in the long term, reducing the risk of overload at work [71] . The social support from family members and motivational support from friends has also been described as facilitating in the struggle of maintaining working life for women with FM [71, 76] . The support from family members has been described as for example expressing their understanding and taking over household chores [71] .
Effects of Treatment on Work Disability in FM
Studies evaluating work disability as outcome in FM are scarce. One study compared two multidisciplinary rehabilitation programmes for FM, one programme being specifically designed for FM and the other being a non-specific musculoskeletal rehabilitation programme. The results showed that no programme was superior to the other in preventing future work disability within a six-year follow up [77] . One uncontrolled study of a multidisciplinary treatment program in 94 Spanish patients with FM found that approximately half of the patients returned to work and maintained their work at follow-up after 12 months [78] . When comparing return to work after rehabilitation in people with chronic musculoskeletal disorders relating to occupational disability, a subsample of people with FM were found to return to work and retain work significantly less than other subgroups at one year follow up [79] . A recently published RCT study investigated the effects of a person-centered program of resistance exercise in women with FM and found that, besides improvements in muscle strength, pain intensity, and disease specific health status, self-reported occupational disability (PDI occupation) also improved significantly [80, 81] .
DISCUSSION
How Disease Related Symptoms Influence Work Ability in People with FM
The results of this review presents a number of crosssectional studies which have found significantly more severe symptoms in nonworking people with FM than in working people with FM. Further, qualitative interview studies describe how people with FM perceive their symptoms and bodily weakness as obstacles for working. The results imply that more severe symptoms compromise the ability to work. However, being at work does not necessarily mean having good health [82] . Sickness presence at work is common [83, 84] and circumstances related to work organizations or labor market changes could force people into working despite ill health.
Sick-leave has been reported to be associated with premature death in both women and men in the general population [85] as well as in musculoskeletal disorders [86] , implying that working would be more beneficial for staying healthy. However, the only longitudinal study of health status in FM comparing working, and nonworking women finds no protective health effects of being at work, although the working women maintained a better health status over time [64] . More longitudinal studies are needed to explore long-term effects of work and sick leave in people with FM.
How Work Related Aspects Influence Work Ability in People with FM
The results of this review show that the physical and psychosocial work environment influence work ability in people with FM. Most findings point towards that physically demanding jobs and work tasks are troublesome and constitute higher risks of work disability. This is in line with research on work disability in the general population which finds exposure to high physical workloads to be a risk factor for work disability [87, 88] also found in musculoskeletal pain conditions [89, 90] . When investigating the perceived physical exertion at work in women with FM, one study reported that the mean ratings of perceived exertion at work reflected moderately strenuous to strenuous physical exertion at work [13] , levels that have been reported to be a risk factor for long-term sickness absence in healthcare workers of the general population [70] as well as a prognostic factor for longer sickness absence in people with musculoskeletal disorders [91] .
A favorable psychosocial work environment was also found to be important for the ability to work in quantitative studies as well as in qualitative interview studies. Qualitative studies describe how the support of management and colleagues allows for adjustments of work schedules and work tasks and possibilities for receiving help, which enables people with FM to manage the risk of overload at work. One interview study described how women with FM used strategies to handle the risk of their pain condition being uncovered at work, which indicates feelings of insecurity and lack of support in the work place for people with FM [72] . When people with FM were asked to describe characteristics of suitable work, one important aspect was described as having acknowledgement and support from management as well as from colleagues [73] , which further emphasizes the importance of the psychosocial work environment for work ability in people with FM.
How Contextual Aspects Influence Work Ability in People with FM
Working people with FM seem to hold a careful balancing act where well-functioning strategies are necessary for managing work, in the short-and long term, without risking overload. This can be understood against the background of impaired physical capacity [10] [11] [12] and activity limitations in people with FM [14, 16] . The balancing act also seems to reflect the multidimensional complexity of work ability, which has been described as a balance between the individual's physical and mental capacity, social functioning, knowledge and skills, values, attitudes, motivation and work satisfaction, in relation to physical and mental work demands, the work environment and work community [46] .
The findings of this review suggest that one strategy for maintaining working life with FM is to make a career change or to change jobs when work demands are too high, in order to avoid overload and be able to continue work life. The career changes often meant leaving a physically strenuous or stressful job [71] . To make a career change as a means of maintaining work life has also been described as a successful strategy in people with chronic musculoskeletal pain [75] . Thus, mobility in the labor market could be a solution for sustainable work for some people with FM. However, the importance of knowledge about the sick-listed person's resources in relation to the labor market and the work place has been emphasized in a report on sick-leave and return to work in people with musculoskeletal and mental disorders [92] . The report suggests measures to facilitate job-mobility to be included in intervention programs to reduce long-term sick leave in some sick-listed people while others would be expected to benefit more from work place adjustments to be able to return to their previous job [92] .
Another successful strategy for maintaining work life with FM seems to be working part-time to make time for recovery. The opportunity to shorten the working day has also been reported to be associated with better self-assessed work ability in women in the general population working in different occupational sectors in Sweden [93] . However, one must keep in mind that strategies are developed within a specific context and are largely dependent on specific work situations and the possibilities for influencing one's work situation. These are conditions that are largely dependent on the management, the colleagues and the organization at work.
Effects of Treatment on Work Disability in FM
At present, there is not enough evidence on how rehabilitation best should be planned to improve or maintain work ability in people with fibromyalgia, since studies evaluating work disability as outcome in FM are scarce. Only a few treatment studies were found in the literature search, out of which none presented any effects on measures of sick-leave or work disability compared with a control group. However, one of the studies found significant improvements in selfassessed occupational disability following a 15 week program of person-centred resistance exercise which the authors argued could contribute to future return to work or decreased risk for future sick-leave. However, no significant changes in actual sick-leave were found [80] . One retrospective survey reported early impairments of work ability in people with FM, in the time period between symptom onset and time of diagnosis, and call for early recognition and management of symptoms which they argue could prevent future loss of work ability in people with FM [52] .
CONCLUSION
Symptom severity influences work ability in people with FM and more longitudinal studies are needed to explore long-term effects of symptoms on work ability and sick leave. Physically demanding jobs and work tasks are especially troublesome and constitute higher risks of work disability. The support of management and colleagues enable people with FM to manage the risk of overload at work. Working people with FM seem to hold a careful balancing act to manage the risk of overload where well-functioning strategies such as making a career change, working parttime, and developing personal skills were necessary for managing work, in the short-and long term. Studies evaluating treatment effects on work disability in FM are scarce. None of the included studies presented any effects on measures of sick-leave or work disability compared with a control group. More studies of treatment effects on outcomes related to work ability in people with FM are needed in order to be able to plan evidence based rehabilitation to improve or maintain work ability in people with FM.
We would also like to acknowledge that such measures as the support of employers and colleagues, changing careers, and prolonged sick leave may be difficult to implement widely even in wealthy countries with fair welfare policies, and with very generous employers. Good prospective quantitative controlled studies examining the impact of such strategies are essential in this area.
